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结果表明，SPE 柱 C18 填料量为 200 mg，甲醇为洗脱溶剂，洗脱体积为 9 mL




2+添加浓度、pH 值等因素对 4 种磺胺的 Fenton 氧化效果的
影响。结果表明，4 种磺胺同时被完全降解的最佳 Fenton 氧化条件为：H2O2 添
加浓度为 2.0 mmol/L，Fe2+添加浓度为 0.10 mmol/L，H2O2/Fe
2+摩尔比为 20，初
始 pH 值 3.0～3.5，反应时间 30 min。动力学模拟结果表明，4 种磺胺的 Fenton
降解过程符合一级反应动力学。 
研究了 SMZ 和 SMX Fenton 降解机理。液质联用仪(LC-MS/MS)检测到 6 种
SMZ 降解中间产物，质荷比(m/z)分别为 124、215、239、257、228、295，反应
30 min 时，SMZ 中 41%的 S 原子矿化为 SO4
2-，20% 的 N 原子矿化为 NH4
+，Fenton
反应 60 min，总有机碳(TOC)去除率 17.8%。SMZ 可能的主要降解路径为：(1)
羟基化作用；(2)S-N 键断裂；(3)脱 O=S=O 键；LC/MS-MS 检测到 3 种 SMX 降
解中间产物，m/z 分别为 196、286、268。SMX 中 57%的 S 原子矿化为 SO4
2-，


































Sulfonamides (SAs) are widely used in human clinical, livestock breeding and 
aquaculture. SAs, which has been hardly metabolized by humans and animals, can 
enter the environment through various ways. They have been detected worldwide in 
different environmental matrices. SAs persist in environment for a long time due to 
their poor biodegradability. It may have potential impact on human health and 
environment, which is raising public concerns. Therefore, it is important to develop 
an effective degradation process and study the degradation mechanism for removal of 
SAs.  
In this work, the degradation of sulfamethazine(SMZ), sulfameter(SMT), 
sulfachlorpyridiazine(SCP), sulfamethoxazole(SMX) in Fenton process was evaluated. 
A simple pretreatment method for target antibiotics which is suitable for Fenton 
reaction solution was established. The high performance liquid 
chromatography(HPLC) analytical method was optimized to achieve the effective 
solid phase extraction(SPE)-HPLC analytical and detection method. The results 
demonstrated that when C18 of 200 mg was filled in SPE column and methanol was 
used as elution solvent with the elution volume of 9 mL, the recoveries of spiked 
Fenton substrates solution were in the range of 80%～101% and relative standard 
deviation (RSD, n=4) was less than 8%, meeting the quality control requirements of 
analysis. 
The effects of initial H2O2 concentration, Fe
2+ concentration and pH value on 
degradability of SMZ, SMT, SCP, SMX were investigated in Fenton process. It was 
found that the optimum Fenton oxidation condition for complete removal of SMZ, 
SMT, SCP, SMX simultaneously was H2O2 concentration of 2.0 mmol/L, Fe
2+ 
concentration of 0.10 mmol/L, pH of 3.0 to 3.5 and reaction time of 30min. In the 
kinetic modeling, a first-order kinetic model was adopted to represent the Fenton 















The transformation intermediates and products of SMZ and SMX by Fenton 
oxidation were identified to reveal their degradation mechanism. In addition to SMZ, 
six intermediates were identified with LC-MS/MS technology, with an m/z of 124, 
215, 239, 257, 228, 295, respectively. At 30 min, 41% of the SMZ-derived sulfur was 
released as sulfate, while only 20% of the SMZ-derived nitrogen was mineralized in 
the form of ammonium ions. 17.8% of TOC was reduced at 60 min. There are three 
pathways in Fenton oxidation of SMZ based on the organic intermediates which 
proposed as follows: (1)hydroxyl radical attacks SMZ resulting hydroxylated 
derivative; (2)the cleavage of S-N bond; (3)the loss of O=S=O. Three by-products 
were obtained in LC-MS-ESI- analyses of SMX degradation, with an m/z=196, 286, 
268. After 30 min, 57% of sulfur was released as sulfate. 31% of initial N in SMX 
was detected as ammonium. The suspected degradation pathways of SMX are 
considered as follows: (1) hydroxylation of SMX, an·OH radical attacks on the 
isoxazole ring to form of one and two hydroxysulfonamides; (2) the cleavage of 
isoxazole ring. Furthermore, the degradation pathways of SMZ and SMX were 
proposed. 
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